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\8t, INTRODUCTION* , 

In (he year 1804, whilst mi|(uiring flitd the subject of Tele- 
<:riij)hs, 1 remarked the iij|eriorHy of all the Land Tefep aphs 
then in use, w lien compared with the Naval Telegraphic systeiA 
of F lairs and | ^cndants. inasmuch as the latter w^re capable ^ 
of exhibiting three letters or nymbers at the same time, whereas 
the former could only exhibit one letter or one number. And 
il appeared to me desirable, to extend the po\^iS cHheiand 
Telegraph, if possible, to the s^e degree. 

But on turning my attention to this object, I found that it 
I’ould not be cfl’ected by any niodification of the Telegi*aphs 
then in use, for by increasing the number of parts of tliesc 
Telegraphs, it appeared, that they woTild run into confusion, 
before a suflicient number of combinations coujid be attained. 

For example, 4hc then Admiralty Telegraph proposed* by 
Jjord George Murray consisted of six large equal boards or 
shuKers, disposed iji two vertical tiers in the form of a rectangle : 
and lo have increased tlie number 5f these to 23J or at least 
to 20, which would have been absolutel;^ necessary, in order 
to telegraphe four letters simultaneously, would evidently have 
created a mass of inextricable confusion. And in like manner 
the five arms of the Reverend J. Gamble’s redialed Tele;:- 
graph, if increased to 20, although distributed, upon fout 
different posts, appeared lo me almost equally objectionable. 

* BesidK the Telegraph herein described, many others, both of a prior and sub- 
sequent date are alludiea to, of which figures are given in Plate 111. The reader 
is therefore recommended to inspect that plate, and to peruse the references to 
it, before he begins to redd this paper ; also to refer to it occasionally, when 
necessary. 
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ft scojncd no less impossible to arrive at the olyect in view, 
by any modification of the French Telei^raj)!), tlivn in use, ifi- 
vented by M. Cly^appe, fis the or c’naracters represent'd 
])y it, were imich too liLe hieroglyphics, to admit of several 
sutli characters, bein*^ clearly disliiLy:uIi^>ed, at one i»lance of 
the eye. * * 

Tliesc tiirce.were tlie only Tclcvrapls, of >\hich J liad any 
lvnow]cdi»c at that time, and ! bald no means of acijiiiririjr fur- 
ther information, being then stationed in the fslaml of Malta. 

Impressed, therefore, with the necessity ot‘ reducing tliis 
useful machine to its simplest p7^i2sil)lc form, the Mlea of tin 
two armed Telegraph, desefibod in^Jhis ^xipcr mx-arred to nu', 
wliich may be allowcil to l>e the simplest kind of eflccti\(‘ 
I'elegraph* that ‘has yet been proposed. 

In the year 1805, I, sent a model and description of tins 
Telegraph to General Morse, then Commanding the Corps ol 
. trdj'ttf Rngineefs, requesting that he wcmld lay the same Infidrc' 
the Board of Ordnance,* which however was not done, by 
reason that the subject was not considered as falling wilhin 
the province of that Department. 

On iny arrival in England, in the beginning of 1807, an oticr 
was made by through a friend, to lay my plan before the 
jVdmiralty. Or* communicating this intention to the Secretary , 
my friend was informer], that the then Lords Commissioners 
of the Admiralty were not likely to jiay any altcntion to my 
proposal, as **^thcy were perfectly satistiefi with the tclcgn>]>h 
then in u.se, than which they neither desireil a l>cttcr nor a 
worse.” After this, I was advised to lay my plan before the 
Society for encouraging Arts ami Manufactures, with a view 
toliave it published in their transactions, Init on calling jmr- 
sonally on the Secretary of that body, I received from him a 
'still more rexmlsive answer, than the abovD. 

* lu the prece^ng year, 1804, 1 had already made niy plan generally pnblic, 
by commiimcatina it to Colonel Dickens, to Liont.-Colunei (then ,^Jcu tenant) 
llnrt 5 oyf>e,^and other Othcers of the Royal EnKineers, doing ditty in Malta; to 
Major (then Captain) Stewart Maxwell, of the Royal Artfillcry, to Captain (then 
Lieutenant) John Tailour, of the Royal Navy, to Lirut.-Colonci Sir James Mal- 
colm (then Captain) of the Royal Marines, and to a great number of other 
OfiiciTS, both Naval and Mimary; as also to Mr. Coleridge, Dr. Stoddart, and 
other Cieiiticmen holding Civil situations in tlu/t Island. 
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Being discouraged by these carcumstances, from laying my 
Telegraph in an ofHcial manner, before any public body or 
Society, I puhlishcih nn ntcoual of it, tlie aaiiie year (1S07),^ 
m Tilloch's Philosophical Magazine (Vol. ^xix. Page 292) 
under the title of a Polyg^'ainmatic Telegraph for Day 
for at that time, with a f kw of TeJegraphjpg four letters or 
niiiii!)crs siinullancoujily, 1 proposed to ereetjpur ik>s(s with 
arms complete, at every ^gnal station, each constituting a 
jjerfect Telegraph of tlie simple form described In this paper. 

In 1809, wlien employed m the Walcheren Expedition, 1 
saw for the first time tlie F^jelicb Telegraph, since known 
by the name of (he Sciiii^hore, •the resemblance of Vhich to 
my plan immediately struck me. For it had three arms exlTi- 
bit ing position s siujilar to mine, but placed oil separate pivots^ 
ven ticiiily over each otlier, uyon tiio ^me post. 

Eiirly in 1810, 1 published an account of the French Coast 
Telegraph, in Tilloclfs Philosophical Magazuic-,'^ wUh roixarks 
upon it, accompanied SIbo by^ plan of a Polygrammatic Te- 
Icgrapli on a new construction, precisely similar to my former 
one, excepting that the pairs of arms used were placed upon 
one lofty post, instead of several short ones. For at that lime, I 
still remained of opinion, that it Whs desirable to exhibit 
siinultaiieously, more letters or numbers than •one. 

This second (liau of a Polygrammatic Telegraph, to winch J 
have just alluded, was afterwa^s published without acknow- 
ledgment, by Lieut. Colonel J^m Macdonald, in his System 
of General Telegraphic Communication, in l5l/7and the*saine 
was subsequently laid before the Societ/for encouraging Arts, 
&c. by llaiTis Nicholas, Esq., of the Inner Temple, in 1821, 
who received a premium from that Society for his^supposed 
irapiovcment. Being aware, that the same i4ea may often 
occur to difibrent persons, who are investigating the same sub- 

♦ Sec Vol. XXXV, Page 339. I believe tbat this viras the first account of that 
Telegraah, published in England, although I have been informed, that it bad 
been obrerved by the Officers of the Royal Navy, cruising off* the French coast, 
so early as 1800 or !fa807. The French Semaphore, which ivas established along 
tlie Sea coast only, has^ 1 believe, been disused since the peace. In all the 
principal lines of Telegraphic communication, radiating from Paris, the original 
French Telegraph still prevails. 

ft 2 
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jecl, unknown lo each other, I mention these facts, not out 
of disparagement to the above Gentlemen, but merely with a 
view to assert mv just claim to the priority of invention. 

In 1816, at the suggestion of Sir Home Popluuu, Semaphores 
were established by the Lords of the< Admiralty, in place of the 
former constnicUon, to which their predecessors had been so 
exclusively att^^ched. - ^ 

Sir Home Pophain s Semaphores, althougii avowedly an 
imitation of the French Telegraph of that name, bear a miudi 
greater resemblance to the plau^niblished by me in 1807. ilis 
fiUnd Semaphore consists ilP two arms, moveable on the same 
upright post, but on different pivots,^ In his Ship Semaphore, 
finding height an inconvenience, he placed his two arms, each 
^ on a separate post. 

I w'as for several years •inclined to believe, that Sir Honui 
Popham s modification of the two armed Telegraph, was an 
mlpro^ ement tipon my original plan, inasmuch as by placing 
his two arms upon different pivots, he^has nearly doubled the 
number of signs or combinations, which this species of Tele- 
graph is capable of making. ^ 

Recently, however, on inquiring into the present most 
approved practice of telegraphing, as established by the Ad- 
miralty, both for their land and sea signals, I find that the extra 
sigds, which may be made by Sir Home Pophiinfs Semaphores 
are absolutely useless ; and t^at there are the strongest prac- 
tical objections against his Ship Semapl^ores; so that iny 
Telegraph, which is equally adapted for the shore and for the 
sea, and which is a 'smaller, simpler, and more economical 
machine than either, may justly claim the preference to both. 
And if thi^ be admitted, such is the similarity between his plans 
awd mine, that his Land Semaphore may be converted into a 
Telegraph qq ray principle, merely by lopping off l(i or 18 
feet of superfluous wood and iron work from the top of it, and his 
Ship Semaphore may undergo the same change, by doing 
away with one of the two posts, which is not* merely u.sele.ss, 
but prejudicial, as will afterwards be explained. 
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Having of late paid greater attention^ and made more minute 
ki(]uiries into this subject, !)oth theoretically and practically, 
than at any former perio(^, I have been induced to form an 
opinion, that the advantages proposed by*a Polygrammatic 
T'elograph, or one capable of exhibRing several letters .and 
tminbcuB simultaneously, ^^uld be found f^lacious in prac- 
tice. For it is certayi, tljat no Telegraph possess such 
extraordinary powers, witrfout having a proportionate multi- 
plicity of parts, which will render it in the like proportion, .so 
much the more unwieldy and yxpensive, so far as regards the 
construction and repairs; much Hie more difficult to the 
inexperienced signal maijTo leavn; and so much the Inore em- 
barrassing to the eye of the observer. Hence, what such* a 
T elcirnuih ma y gajn in power, will necessariJy b% lost, either 
m celerity or in accuracy, independently of its requiring a, 
larger, and more expensive establishment of signal men, than 
would suffice for a simple instrument. • 

In fact, taking into consideration, tliat in the Polygrammatic 
Telegraph, three or four sets of objects are to be observed, and 
that two, or more, operative signal men are to be directed; it 
cannot be expected, that the successive changes upon such an 
instrument should be so rapid and pYecisc, as in the simple 
Telegraph, in which one set of objects only is to be observed, 
and only one operative signal man is to be directed. • 
Upon these grounds, 1 have been induced to abandon the prin- 
ciple of the Polygyammatic Telegraph,* although a very pleas- 
ing speculation, and which, by degrees, led To the iSI&iplc 
instrument, which I have called the Udiversal Telegraph, in 
allusion to the property which it possesses, of making Tele- 
graphic signals, on the same system, both by day andjiight.» 

Before 1 proceed further, I wish it to be digtincily undgr- 
sl ood, that, excepting under some very peculiar circumstances, 
such as seldom occur,*!' I consider nocturnal signals on shore, 

* Tlidnuineroiis projects of Lieut.-Colonel Macdonald are all polyp'ainmatic, 
blit limited to the sSiniiltaneous exhibition of numerals only, according to the 
telegraphic system, formerly in use in the Royal Navy. 

t Night signals, to cOmmunicate between the British Military poets, were 
established in Coylon in 1818, during the insur|cctioii of the natives, by order of 
Kiciit.-Caeiieral Sir U. Brownrifg. ^ • 
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as of little value, even in sitaations where day sigfiRis may be 
of great importance. If, therefore, the Telegraph described 
in this paper should hereafter be adopted, " I would recommend 
the apparatus, necessary for making nocturnal signals, to b6 
dispensed with at all inland stations, as it may easily lx; added, 
at any future i>criod, in case of emergency. 

But on Imatd ships of %var, and at signal stations on the 
coast, intended to* communicate with shipping, the nocturnal 
aijparatus is perhaps the most important part of the instrument, 
since it aflbrds a facility of Tp^€ff>*^'l>hic communication by 
night, to which the present system ipf Naval Signals is abso- 
lutely inadef|uate. It would ^oe superfluous to enlarge ui>on 
the value of this improvement to fleets and convoys, or to 
yessels in distress. ^ 

2nd, GENERAL DESCRlPriON qf Ihe UNIVERSAL TELEGRAPH. 

FoF-tfie* day "^gnals, the Telegraph consists of an upright 
post of moderate height, of two moveable arms fixed on the 
same pivot near the top of it, and of a mark, called the indica- 
tor, on one side of it (See Plate I. Fig. 1). 

Each arm can exhibit the seven positions 1,2, 3,4, 5,0, and 7, 
exclusive of its quiescent position, called “ the stop,'* in w hierh 
it xwints vertically downwards, and is ol>scured by the post. 
'Fig.'-l, Plate I, represents the Telegraph exhibiting the sign, 
17, tlie other positions, of whjch the arms are capalile, being 
dotted. Tlie indicator merely serves to d^tinguish tlie low 
numfjfers, 1, ft, and 3, frora*tIie high nuinl>ers, 7, (J, and 5, so 
that this Telegraph is not, like most others, Uiat have beem 
proposed, liable to simbignity or error, when viewed from dif- 
ferent poiQ,ts in contrary directions.* 

^he use of J:he indicator will appear more evident, on con- 
sidering the, res^blance between tlie small Roman letters, 
b and d, or p and q, which, if viewed in contrary directions, 

* The k)ea of the indicator, wliicli was not a part of my orijonal but 
witliont which, I am now of opinion, that no Telegraph perfect, snggOHted 
itself, in consequence of a remark made by my friend Captain John Taiioiir, of the 
Royal Navy, who informed me, that be had experteuceh the greatest inconveni- 
ence, in using Sir Home Poplmnf^r Ship Semaphores, from tt signal men con- 
touuding the positions of the arms, when seen in Ji:versc. 
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Telegraphic could never be distinguished, one from 
the oUicr, without f^onic additional mark. 

2, Plate I, leprcacnts the Telej^raph fitted up for 
making nocturnal signals. One lantern (o), called the central 
ii^dit, is fixed lo the pivot, upon which the arms move. 
Two other lan|cnis arc attan^ied to the extremities of flic arms. 
A fourth lantern (I), u^cd as an indicator, is fixed on the same 
horizontal level, with the central iight^ at jt’iirstafice from it 
equal to twice the length of one arm, and in tlic same plane 
nearly, in which the arms revolve. Hence ihe whole apparatus 
consists of two fixed, and of two moveable lights, four in all. 

I'he number of teiegraptiic sigiis> combinations, or^changes, 
w Incli this Tt‘l<‘graph is capable of exhibiting, are only 2K, but 
tiu'sc are amply sufficient, for every purpose of Telegraphic 
(ommuiucatioii, whether by tlie alphabetical method, orinrefer- 
onr(' <o a Telegraphic Dictionary of words and sentences. These 
signs arc rcqiresciited in Plate II, in a double colump, shewing 
(lie ji[)p('arancc of thesame confbinations, both by day and night. 

In some lew of ihe nocturnal signs, it will be ol)servcd, that 
one of Ihe lights is marked bli^k. This only happens, when 
one of (he moveable lanterns is supposed to be in its quiescent 
position, hanging vertically down bel(M the center light. In 
(Jus case, as the lantern may be exhibited on eitlier side of the 
post, it may sonu^tinies be seen, and sometimes not, by thediplanl 
observer.* At first I proposed to interpose a couple of screens, 

* A great difficulty U hitherto said to Kavc attended the night signals in the 
Uoyal Navy, in conJi<Mcnce of the emh^rrassing circiimstaiice of one or more 
of the lights exhihited ueing liable to be extinguished, by dlldyiirinds thaMva off 
from the leaches of the sails, in stormy weather. 

Admitting that this difficulty should prove insupTjrable, upon which point I 
shall not presume to decide, a question arises, as to the best and simplest mode 
of guarding against mistakes arising from this cause, which la Cteneral SignmlSy 
relating to inanmiivres, might lead to unpleasant, if not to pernicious, eonse- 
qucnces. An effectual remctly for this evil (in fact I see no other to ro%ke a 
rule, of never exhibiting any sign wltli fewer than four lights. This being iin^r- 
stood, if the signal men, who receive a message, should at any fime observe fewer 
lights than four, they Will know that an accident has occurred, in eunseqiicif[«e 
of the wind, and they will Uierefore take no notice of the apparent sign displayed, 
until the|Cump1etc niiUilier of four lights again appears. 

This arrangement can be adopted, in regard to the nocturnal Telegraph de- 
scribed in this papc% by exhibiting the quiescent light always in front of the 
post, when two ships only are telegraphing to each other, hut a little to one side 
of it in telegraphing botn to the front and rear; also by disusing the sign called 
“ the stop,** in which two or three lights only appear, and exhibiting one of the 
pirimrufivc-i always in lien of if. _ • 
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one on each side of the post, to hide the lanterns altogctiuT, 
when in this position. Afterwards tliat idea was abandoned, U 
having been found, in practice, that it made no difference in 
regard to tlie clearness of the signs alluded to, whether the 
moveable lanterns were .seen or obsepred, w hen in tlie position 
denoted by the black circles. 

The indicator, both by day and |i^ight, being merely a mark 
and notiiing mori^, which, when once seen, requires no farther 
attention to be paid to it ; and the central light by niglU, and 
tlie post by day, being also merely guides to the eye ; the signs 
of this Telegraph are, in realit}^ ‘coiiiposed of the combinations 
of two moveable bodies only by day, and of two moveable 
lights only by night, being the smallest number of parts, w ith 
which an efficient Telegraph can possibly be formed : and in 
this diminution of the number of combinable parts, as w eiras 
in the unity of plan, consists the superior simplicity of this 
Telegraph* as compared with other efficient Telegraphs, that 
have been proposed.* 

3rd. The MECIfAyiCAL CONSTRUCTION of the UNiyEUSAI. 

TELEGRAPH,--( Plate I. Figs. 3 and 4 ). 


The arms and the indicator for tl^e day signals are made of 
wood, framed and pannelled, for the sake of lightness.f The 

* Dr. Hookers Te)egraph consisted of more than 30 bodies, each formirie a 
'^ksti^t Telegraphic sign or symbol. The original Frcnc(( Telegraph, and the 
French Semaphore, each consist of 3 moveable bodies. Another 'I'clegrnpli. 
proposed in France, consisted off. Mr. Edgworth’s first plan, which he called 
the Tellograph/' consisted of 4. Mr. Gamble’s Telegraphs generally had 
bodies, with the exception of one, which consisted of Aipodies only. Tlu! old 
AdniK^ty ShutlTi IMlegraph consisted of 6. Lient.'CoIoiiel John Macdonald, in 
his Shutter Telegraph, published in 1808, proposes to use no less than 13 bodies, 
besides a rod with a ball aiftl vane, afterwards added, to act as an Indicator. Sir 
Home Popham, in his Semaphores, nsed only 2 bodies, like me, hot not in so 
simple a form. ‘ 

Mr. Edgworth’s final plan is still simpler than mine, and, in its principle is, 
andolibtedly the simplest of all possible Tclegrapli.s, since he uses one moveable 
body only. But this can scarcely 1^ considered an efficient Telegraph, for reasons 
that will hereaftef be stated. Two moveable bodies, or moveable lights, may thcrc- 
fefre be pronounced to be the ininimom of Telegraphic power, suitable to practi- 
cable pnrposes.* 

Of fixed bodies, or of fixed lights, each having only one position, five may be 
considered the minimum, four being insufficient for the purposes of alfi^iabetical 
communication, which 1 conceive ought never to be abandoned altogether. I'o 
the above-mentioned number, as applicable to night signals, two fixed lights, 
must l>e added to guide the eye. Hence a p roper ^nocturnal Telegraph can 
not, possibly, be formed with tewer than sevett fixed lights, without sacrificing 
the very useful principle of the indicator. » 

t In a very hut eliuiate, plates of light ropperjmay be used for the paiineh. 
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indicator plays in a mortise, cut in the upper part of the post, 
and is let down into its horizontal, and raised into its vertical, 
position, by means of a small rope, and a small pulley. The 
arms must be fixed externally, one on eachrsidc of the post, 
and must be exactly counterpoised, by •means of light frames of 
open ir«n work, which bec^^e invisible by dp,y, at a little dis- 
tance, and which, ev^ii when viewed closely^ do not impair 
tlic clearness of the Telej^aphic signs. Tfiis precaution is 
a!)solutely necessary, otherwise the arms will dot remain in 
any given position, without being held by tlie hand, or stopped 
l)y some mechanical contriyance, whithVould be a very great 
inconvenience in the practice of signal making. 

Motion may be communicated to the Telegraphic arms, by 
means of an endlc^ chain, passing round, and a<;|ting upon a 
couple of pulleys; one of wlych is .fixed to the arm itself, anc^ 
turns upon the same pivot, whilst the other moves upon a 
])ivot, fixed to the lower part of the post. The chain consists 
alternately of single and doubfc plates, of an oblong form, and 
rivetted together at the ends, on the principle of a watch chain. 
The two pulleys at top and b<j,ttom being finished with great 
( are, perfectly equal, and having projecting teeth, or studs, 
lixed ill a groove in each, to engage th& double or open parts of 
the chain, the Telegraphic arm above will aljvays follow to a 
liairs breadth, Um movements of an index, or lever, below, 
attached to the lower pulley, which has a dial plate opposite 
to it, marked on^thc post, for the guidance of the operative 
signal man.* * • * ^ 

In the field, or on board ship, a Icadicrn strap or a rope 
may be substituted in lieu of the chain, for the sake of econo- 
my ; but as these expedients arc incapable of the same accuracy 

* 'Hie chain is first passed loosely round both pulleys, after wlii^i the pivot of 
the lower pulley is acted upon by a couple of screws, to fofee it down a ^lali 
vertical groove in the4>ost, by which meant the chain is tightened, and rendered 
fit for use. 1 had a Telegraph constructed in this nianncr at Clialhani, in 1817, 
by Mr. Robert Howe, Clerk of Works in the Royal Engineer Department, of 
wljich ;|tnodcl was sent to the Secretary of the Admiralty, in 1818. 

The above method of moving Telegraphic arms by means of the lever and 
chain, is much mor^ expeditious, and also simpler in point of W'orkmanship, than 
the winch and wheel work, and endless screw rods, originally adopted for the 
same purpose, in the Admiralty Semaphores.. In fact, in moving the arm from 
one position to another, the drain will work ai least four tinyes quicker than the 
winch. • 
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as t})o former^ the signal men, in working by them^ must not 
trust to the indices^ but must regulate the positions of the arius 
chiefly by the eyg. The surface o£>the pulleys, when intended 
for a strap, must be moderately convex, Uiose for the ropr^ 
moderately concave, and both should be ]>roader tljan when a 
chain is to be used. The leatliem strap requires an extra pulley 
of a smaller size, for pressing intone side, and tightening it, 
when U?e Telegraph is to be usee. This pulley is fixed to a 
small lever attached to tlie middle of tlic post, and is thrown 
into action by a string- 

When a rope is used, fiirec turns of it are taken round each 
pulley, hauling it taught at the same time, alter which the two 
ends, being previously prepared with thimbles, or eyespliccs, 
are brougliHowards each other, and made fast, by a lanniard, 
'or smaller rope, passing through llie eyes.^ ^ 

When the strap or ropd are used, the lower pulley, instead of 
haying one short lever only, serving as an index, may have lour 
^ch levers, so as to resemble u small winlass. 

At the end of each arm, two light pieces of iron, meet in an 
angle of 45 degrees, forming an open triangle, to the vertex of 
which the moveable lantern (l) is attached, by means of a pin. 
A cylindrical weight (w) must be fixed at the same time to the 
end of the iron counterpoise, to restore the proper equilibrium 
nif tt^ arms, which is, of course, deranged b]j tlie addition of 
the lantern (see figures 3 and 4).t As the lanterns luid weigljLs, 
and, in short, every addition Accessary for exiiihitiiig the noc- 
turn««I*signali»;-^'C fixed aUdu^k, and removed by dayliglit, it 
becomes necessary, at permanent stations, that the roof of the 
signal house, over which the Telegraph stands, shall be formed 

* TliU contrivance is used for working the I’resent Admiralty Ship ScuiaphorcK. 
Its gfeat sin\n!icity recommends it for the sea service, although in other respects 
not the most convenient method. 

f"By this arrangement of the irou-work which supports the iauterns, they 
always hang clear of it in the regular positions, and the iron counterpoises are 
made so much Shorter than the wooden nriOB, that the Tormcr cannot obscure 
the lanterns as they resolve. The 0 |>en apace in which the lanterns hang, when 
in number 4 position, should he about 16 inches high, if large ones gre used. 
But as it may notaiw^s be convenient to increase the length of the arm so much, 
let the iron>work project only 1 foot, beyond the end of the'woodcn arm, but let 
the latter have a bin^e, by which about 6 inches of it may double up, in order to 
increase the depth of the open p^t for the night signals, beo 6g. 3, in which these 
hinges arc represcjited. 
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wiUi a small flat terrace, accessible by means of a ladder or 
skiircase. 

In the intermediate stations of a pennanent pTelegraphic line 
dti shore, two lanterns are required to do tlie fluty of the center 
li<i:ht, one on each side o& the Tele^pliic post, because one 
lanteni oan, of course, l>e j^n in one direction only, owinj^ to 
tlie inlervention of the.posL These two, as well as the two 
moveable lanterns are fixed externally, at a Efficient distance 
from the plane of the arms, to prevent them from striking, as in 
lig. 4, in which c c arc the central lanterns^ L h the moveable 
lanterns, and w w the weigbts> added tft counterpoise them. 

The indicator light (I) may either be fixed to a se)>ara(e post, 
as rei>resented in fig. 2, *or it may be attached to a rod (r), 
strcnjjl^encd J»y a Ipace (b), and guy ropes (5 g), in fig. 3, 
^\hich is an elevation of the IJniverjiial Telegraph, fitted up for^ 
night signals, on a scale lai*ger than that of the former explana- 
tory figures. The apparatus now alluded to, having only one lan- 
tern to supi>ort, may be made extremely light. The end of the 
rod drops into a small open mortise at the bead of the post, and 
has a semicircular groove on its lower surface, which is engaged 
I »y a horizontal holt, driven through the sides of the post. A small 
rope fixed to the end of the rod, hut oTnitted in fig. 3, for the 
sake of clearness, is made fast to a cleat upon, the post below, 
to j)revent (he r«d from moving. The foot of the brace is se- 
cured to the post by a plate and stud. 

This apparatus, jj^^hich entirely depends upon the Telegraphic 
post, and turns with it, may be fixed, ordisengag^, in a mdffTcnt, 
and is peculiarly adapted for ships, an^ for field service, in 
which the length of the Telegraphic arm does not exceed from 
r> to G feet. But at permanent stations on shore, where larger 
Telegraphs would probably be used, the apparatus for support- 
ing the indicator lamp, should be a permanent fixture, to save 
the trouble of continually shipping and unshipping it. At such 
stationi, if the signals were required to be made in various 
Ikies or directions, the pole for supporting the indicator lamp 
should be fixed to the post at bottom,^ so as to stand out from it 
oblitjudy, like a ship’s bowsprit, with lifts, or ropes, to support 
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it, leading to the top of tlie post, and a couple of guys, to se- 
cure it from lateral motion. Hence one oblique spar only woujd 
be used, instead, of the two pieces ^namedy, tlic rod and brace) 
before described. But as there may be many stations in ^a 
Telegraphic Establishment on shqre, • in which the signals 
require to be exhibited in one invariable line only, at all such 
stations, the indicator lantern should he fixed to its own sepa- 
rate post, which 'jraiay either be pUced vertically (as in fig. 2), 
or obliquely; as may be considered most expedient.* 

Lamps for burning oil have recently been brought lo such 
perfection, that a light of sufficient intensity, for any disUince 
suitable* for Telegraphic purposes, may easily be obtained. In 
negard to form, if night Telegraphs be adopted on shore, square 
lamps, like those of mail coaches, but having tlie tw o ghiss sides 
* opposite to each other, so as to show light in two directions 
only, would be the most proper. But for sea service, the pattern 
called the globe lamp,” which has of late been generally 
adopted in the Royal Navy, in lieu of their former signal lan- 
terns, appears to be decidedly the best. In this, the light is 
exhibited in every direction through a very strong globular glass, 
to which are fitted a copper top and bottom, pierced with air 
lioles.t 

In respect to the dimensions proper for the parts of Ihe Uni- 
vcr&il Telegraph, we ascertained by experinv^nt, that the arms 
for the day signals should be about I Jpot in length per mile, 
in order to be distinguished by a common portable telescope ol' 
modiiirate power. ITiis leugtli is computed 'from the center ol‘ 
motion lo the end of the arm, not including tlic small part beyond 
the center, called the head. By the above rule, a Telegraphic 
arn\, of G feet in length, may suffice for stations G miles apart ; 
but generally speaking, in Telegraphs intended for permanent 

* The oblique position is, of coarse, only recommended, when the roof of the 
sif^nal house is^oo small to admitof the indicator lamp pdst beinghxcd vertically, 
which may sometimes happen. 

flam informed thatL>rd Cochrane originally proposed the t;lobc lany),but the 
pattern to which 1 allnde, is considered an improvement. 1 have not been able 
to ascertain the name of the patentee, or maker. The largalamps of this descrip- 
tion sold in Chatham, and the stage coach lamps used b^ the principal proprietors 
on the Dover Road, were both seen distinctly at the distance of 6 miles in clear 
weather, t 
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stations, where the saving*f weight is less an object, it may be 
ci)nsidcred best to add a little to the dimension thus found. 

The width of the arm need not exceed yS-ths^f its length, and 
sliould not be less than ^tli or ^th of the same dimension.* The 
indicator for the day ^gn^s should be*of the same width, )>ut 
only ^ths of the arm in lengi^i. 

I'he height of the pgst should be such, that jnen, or other 
moveable objects, passing near it, shall notfobscure the indi- 
cator, or arms, wlien the Telegraph is erected on the deck of a 
ship, or in the field. But when placed on the roof of a per- 
manent signal house, the projecting part of the post need not 
exceed the Telegraphic arm, by more than ftds of tl/e length 
of the latter. * • 

It is desirable in |ill cases, that the Telegraphic post should 
lie ca pable of turning, so as to^exhibjt the arms in various direc-J 
tions.f On board ship it must also lie occasionally lowered. 
Hence it becomes necessary to step it upon a simple open 
circular joint of iron, fixed to tlie ship s side near the dec£, 
and to secure it by an iron clamp, also of a circular form, 
attached to the rail, nearly^. in the same manner as the 
(jnsign stufl'of a man of war is usually fitted. 

'The Telegraphs, hitherto constructedTupon this principle, are 
of two sizes. One having arms of 5§ feet in Ipngth,;}: with the 
lantern pivots placed GJ feet from the center of motion. ?rhe 
other having arms of 2J feet in^length only, with the lantern 
pivots 3 feet 2 inches from the center of motion. The former 
arc of a size suited to the largest tlass of meiT of war.^^The 
latter are perfectly portable, as the whold apparatus, including 
the night indicator, lanterns, &c. does not weigh more than 841bs. 

• Having fixed the length of the Telegraphic arm, there is in the signs exhibited 
thereby, as in the capital letters of the Roman alphabet, a certaii^roportional 
wi<lth, not only pleasing to the eye, bat which cannot be diminished beyond a 
certain limit, without causing the characters to become indistinct. On bo^d 
ship, where the Telegraph may often be seen obliquelv, a brcwid arm is more 
essential, than at the fixed Telegraph stations onshore, where this inconvenience 
seldom occurs. 

t Hecaise, even at permanent stations, not required to make signals in more 
than one alinement, ithe power of turning enables the signal men to adjust the 
arms, and the chains, or other contrivance for moving them, when necessary, 
without needlessly attracting the notice of the corresponding stations. 

t Which corresponds with the site of the pre^nt Admiralty Ship Semaphores. 

• ■ 
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In dear weather, these snfUl tsmke signals dis- 

tinctly at the distance of tiirec miles. 

Supposing diet Tele^aphic sigs^ shauid be requires! on a 
sudden emergency, ia sonie situation, where tlicre may not be 
tiipe and means for making well finisLod Telegraphs, in Uk^ 
manner that 1ms been described, | 'bave ascertained by experi- 
ment, that the most expeditious and satisfactory arrmigement 
will always be t6 copy the reguhEr construction, as closely as 
circumstances will permit. A post, with two planks for the 
arms, each worked merely by a couple of strings without 
pulleys, w ill constitute a day Telegraph, ami tlie addition of lan- 
terns, &c. will convert the same simple apparatus into a 
nocturnal Telegraph. In both cases, tlie arms must be coun- 
terpoised by wood, or iron, and also by weights , but in a ruder 
* manner than was before described* To adop^ balls, oTlSigs, 
for day signals, or an immoveable rectangular frame, with ropes 
and pulleys, for supporting the lanterns, for night signals, which 
the only other expedients, tilat suggest tliemsel ves, as a tem- 
porary arrangement, will, on trial, be found much less satisfac- 
tory, thmi the rudest attempt at the counteq)oised Telegraphic 
arm. 

It is well known, that Telegraphs should generally be pciiiiled 
black, and that for permanent stations, they simuld always be 
erected, if possible, upon heights having no back ground.* 

4M. Of a TELEGRAPHIC DIOTIONARY, suited to the UNIVEltSAL 
TELI^RAPH, 

Several Telegraphic Dictionaries have been composed by 
different authors, but of all that I have seen, the one now used 
in the Royal Navy, which was compiled by tlie late Rear- 
Admiral £ir Home Popbam,t appemrs, upon the whole, to be 
t® most judicious. The number of words and scotcnccs con- 
tained in it«does not exceed 13,000 ; and j^et I have seldom 

* Sometimes that inconvenience is unavoidable. Then their colour stiouid form 
a contrast with that of the back ground. In certain Rations the Utter may 
vary, at difierent periods of the day. In that case, it has been found useful to 
paint the arms white and black, in large cbeokeri, each occupying half the width, 
and half the length of the ann. 
t And revised by a Committee of experienced Naval Officers. 
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observed a defieiency of any nseftll word. Another author 
Ims composed a Dictionary of a similar nature^ containing 
upwards of 31,000 words and phrases: and^a third has com- 
jfosed a work containing more thmi 140,000 words, phrases, 
and sentences. It may ]y^ observed, in regard to this subject, 
that the.cxtension of a Telegraphic Dictionary beyond a cer- 
tain limit is an evil, l)^cause in proportion to tlie number and 
length of the sentences contained in it, it be<ibines so much the 
more difficult to find any of them, without a vast* loss of time. 

Hence the advantages held out by the author of any very 
voluminous Telegraphic Diptionary, mU^t always be in a great 
measure nugatory, unless the place of every phrase,* or sen- 
tence contained in it, could be known by intuition, which 4S 
impossible. 

It is to be ODserved, however, th^t the comparative compen- 
iliousness, of Sir Horae Fo^am’s Telegraphic Dictionary, is 
partly owing to a practice, which he has carried to the greatest 
possible extent, but of which, <he other authors alluded to hafe 
availed themselves more spai*ingly, or not at all. I mean the 
system of classing under tlie same article of his Dk:tioxiary, and 
and thereby representing by one common signal, all the forms of 
the same verb, as well as every nouir, adjective, or adverb, 
that happen nearly to coincide in sound, or are connected in 
signification. Thus the words, agree,” agrees,” ** agreed,” 
‘‘ agreeing,” agreeable,” agreeably,’* agreement,” ‘‘ agree- 
merits,” would all be denoted by one and the same signal, 
and comprehended under one artiole, in Sir ifome Pophom’s 
Telegraphic Dictionary. • 

It is remarkable, how very few ambiguities, this sweeping 
method of classing the words of our hifiguage will be fouijd to 
occasion, in practice, as may be ascertained by taking any 
sentences, at random, out of a book, and applying Sir Home 
Popham’s Telegraphic phraseology to them. And yet it cannot 
be derfced, Im^t that serious mistakes may arise at times from 
this system. * 

For example, die following pbrapes, They are robbings” 
They arc robbed,” and They are robbers,” although different 
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in sense, would all be expressed by the same signal in Sir 
Home Pophams Dictionary. The phrases, robber has 
“ been executed,” and A robbery^ has l^een executed,” would 
also be expressed by the same signal, and the phrases ** They 
are going,” and “ They are gone^” would likewise be con- 
founded. * r 

It is further to be remarked, that Sir Home Popham’s Tele- 
graphic Dictionary, being necessarily confined to the use of tlMj 
Royal Navy, is not available for general service : and even if 
this restriction didoOot exist, it is evident, that if Telegraphs 
were introduced into ^British India, or into any other of our 
foreign possessions, a number of military phrases and sen- 
tences, and a great number of local words and phrases would 
require to be introduced, which are not to be found in Sir 
* Home Popham*s Book: and at the same tinleT^ itTifiglinie 
desirable to obviate the degree of ambiguity, before mentioned 
in that w^ork. This would require every verb to be expressed 
in two forms instead of one, and some of the nouns, (uljectives, 
and adverbs, now classed under the same head with a verb, or 
with each other, to be expressed separately. For example, 
word Rob, and others connected with it, which are at present 
all denoted by tlie same signal, might be divided into three 
distinct signals, in the following manner. 

1^1;. Rob, robs, robbing, robbery, robberi^, and to follow 
tlie same rule in regard to other verbs, including the present 
tense, the infinitive, and active participle, under the same head, 
and^so any-vuuu of the saine sound, or even of kindred 
meaning, provided, in the latter case, that it be an action, 
passion, or any thing inanimate. 

2^. Robbed, including always the past tense of the verb, 
anjd the pSssive participle, under one head, whether they be the 
same in sound or not. 

3d. Robber, robbers, and to follow the same rule in regard to 
personal nouns, keeping them always distinct from the Iverbs. 

It appears also advisable, that the adjective and adverb, 
when different in sound, although of kindred meaning, should 
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likewise be separated from the vWb. Hence it would be proper 
tq separate the various words classed under the head agree, in 
Sir Home Popham's Telegsaphic Dictionary, .as follows* 

1st. Agree, agrees, agreeing, agreement, dgreements. 

2d. Agreed, 

3d. Agreeable, agreeabig,^ 

If a select Dictionary on Sir Home Popham’s principle were 
thus dilated, it would, in all probability, inc/ease the contents 
ol‘ the work from 13,000, to about 25,000 words aftd sentences, 
and if the military and local phrases before alluded to were 
likewise added, it probably might swell the amount to near 
^10,000. Upon the whole, I conclude, that a judiciotls Tele- 
graphic Dictionary, composed on the most comprehensive plat!, 
so as to embrace evpry contingency of the public service, both 
at home and ab^-oad, ought njt to contain so many as 40,000^ 
articles. This inference may be considered the result of ex- 
perience, inasmuch as it has been drawn from a careful com- 
parison of the most elaborate vforks of that nature, that I have 
been able to procure. 

Supposing a Dictionary of thjs description to be composed, 
1 would adapt it to the key of the Universal Telegraph, in the 
following manner. 

The Dictionary should be divided into five parts or classes, 
each containing we fifth part of the total number of articles 
inserted. Thus, for example, if 30,000 articles, and 1000 blanks 
for unforeseen purposes appeared necessary, let each division 
of the book contain 0000 articles, and 200 blanks. 

Of the 28 signs, which the Universal Tdegraph is capable of 
exhibiting, I would reject one, namely, position 4 of the day 
signals, in which one arm points vertically upwards, in* the 
direction of the post prolonged ; because it has hqen urged, that 
unless when viewed by a very experienced eye, iti§ liable to be 
confounded with the post, so as to be mistaken for the position 
called i* the stop”, in which neither of the arms is shown.^ 

* This sign is usedto mark the end of a word, when several successive signals 
are all made alphabetically. In the stop, the indicator appears nearly equal in 

C 
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Of the remaining; 27 signs, one should be used as an Alpha- 
betical Preparative, one as a Numeral Preparative, and faje 
as Dictionary Preparatives, each^of Uic latter referring to its 
own distinct part, or <dass of the Dictionary. • 

Thus there would be 7 preparatives, and 20 signs for general 
purposes. Each preparative would of course denote, not only 
the beginning.of that word or sentence, which is immediately to 
follow it, but also the end of the preceding one. 

In representing the letters of the alphabet by 20 signs, ih<^ 
letters 1 and J, the letters K and Q, the letters S and Z, and 
the letters U and V, would be coupled together : but the letter 
F would require to be denoted by the two successive letters, P H , 
hnd the letter X, by the two successive letters, C S or K S. 

The number ,of signals, which may be n^ade by_^ree succes- 
sive changes on the Teleg«tiph, ^ using tlie 20 disposalHe signs 
only, is equal to 8000, being the third power of 20 ; liut as the 
beginning of each signal must be denoted by a preparative, 
without which the signal is imperfect, if the above 8000 articles 
be combined with the five Dictionary preparative.s before men- 
tioned, it will bo evident, that by never using more than four 
changes on the Telegraph, for any article of the Dictionary, no 
less than 40,000 words'and sentences may thereby be exhibited: 
but, as I remarked before, this number is greater, than ap|)ears 
to &e absolutely necessary, in a judicious and well coniposcil 
Telegraphic Dictionary.* 

5ih, GENERAL OBSERVATIONS, 

I was for some years persuaded, that my Telegraph of 1804, 
was the first that fully developed the principle of the arm, or 
moveabh^ index attached to a post, and displaying eight dis- 
tinct positiohs, of which at least six or seven are significant. 

length to the fapper part of the post. In No. 4 position, if is not quite half so long as 
the want part of the po^ appears to he, vSnen prokmmt hy the addttiou of the 
arm. Hence the cxjperienceil or carefnl observer will scarcely mistake between 
these two. No. 4 of the night signals b one of the nmst coitspiciioiis*sigiit. 

* Lieut. Jacob of the Hon. East India Company's Bofnbay Artitlery, is now 
employed in compUlng a Dictionary, to suit the Universal Telegraph, which he 
proposes to adapt more especially to the service of British India, 



GENERAL OBSERVATIONS. 


19 


I have since discovered^ that the same principle^ which seems 
now to be considered the distinction of that species of 
Telegraph, recently styled the Semaphore, had -been previously 
adopted, although not to my knowledge, botlf in this country, 
and in France*. Mr.^Edgworth first made use of the eight 
Semaphoric positions,t in a^T<3legraph, constructed by him in 
Ireland, in 1794, and th^ Reverend J. Gamble, ip his radiated 
Telegraph, invented in 1795, first used the Telegraphic arm and 
post, ])ut not the Semaphoric principle of motion. * 

The French Semaphore, invented according to M. Dupin, in 
1803, combines the Telcgrapliic arm and*post, with the Seraa- 
phoric principle of motion, previously adopted by Mr. Edg- 
worth. It appears, however, to have been preceded in Francej 
in the year 179(5, bjr a very complex Telegraph, upon a 
similar principle, having no less thap seven Semaphoric arms, 
disposed upon an immense wooden frame, which was in a short 
time afterwards abandoned, as I am persuaded, that all 

* Signalft of some kind appear to have ifecn used in the earliest ages; but the 
first description of a Telegraph, properly so styled, is given in Polybius. It 
is a nocturnal Telegraph, communicating intelligence alphabetically, by the com> 
binations of 10 torches. A passage of Vegetius implies, that the Homans made 
day signals, by means of beams, exhibiting, in all probability, the identical {>osi- 
lions of tlie present Telegraphic arm. 

The invention of the m^ern Telegraph may Justly be ascribed to the celebrated 
Dr. Hooke, for the obscure hints of the Marquis of Worcester, in his Century of 
Inventions, although of prior date, scarcely seem to merit attention, since he has 
not put his ideas in a tangible shape. Dr. Hooke’s paper on. the subject of the 
Telegraph, was read to the Upyal l^ociety of lLrf>ndon, in 1G84. His plan maj be 
called the Symbolic Telegraph, since he proposes to use a distinct symbol for each 
of his Telegraphic signs, the whole of which w'ore to be contained in a large 
chamber or reservoir, from whence they were successively to be drawn forth into 
view, as required, and afterwards obscured again, by means of a couple of ropes 
and pulleys, acting later^iy. Most of Dr. Hobj^e’s practical :wles for teiegy^h. 
ing have been proved by after experience, to be the best that could have been 
suggested. • 

M. Chappe,iii France, has the merit of proposing the first Telegrapli, that was 
carried into effect as a permanent establishment. This machine was erected in 
1793, and is sometimes called the T Telegraph, from its appearance when at rest. 

t The positions of a Telegraphic arm, or index, arc necessarily limited to that 
number; for the rudest eye can distinguish between horizontal and ferti€a],and 
one intermediate degree of obliquity between these two, which «will give iu ifil 
eight positions : but the observations of the signal man on the look out, would hi9 
attended with great dcla^T, and the most experienced eye w^ould liable to fre- 
quent errors, if more than one oblique angle were introduced between horizontal 
and vertical, especially as refraction would then come into play; and in that 
case also, ifo siipple method could ever be permitted of moving the Telegraph, the 
machinery of which wcfhld invariably require the precision of clockwork. 

On these grounds, I con^4er Mr. Garnet’s plan of exhibiting 24 Telegraphic 
signs, or any otlier plan preteqding to exhibit morp than 8 positions, by one index, 
as perfectly inadmissible. 

C ^ 
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Telegraphs, vvliich aim at prodigious powers, must necessarily 
be, when tried by the test of experience. In fact, Mr. Edgworlh, 
who at first proposed a Tclegraph*of foftr bodies, to be worked 
by four men, afterwards found, on trial, that the successive 
clianges of one of these bodies, woAcrf by one man only, could 
make th(^ same ^signals, very nearly as quick as the former,^ 
which he therefore abandoned, in the same manner, as I have 
since been induced to relinquish the idea of my Polygrammatie 
Telegraph. 

The principle oV motion introduced by Mr. Edgworth, when 
applied to the Telegraphic arm, is undoubtedly the best method 
of making distant signals by land ; ^nd, in fact, the superiority 
of what is called the Semaphore over the Shutter Telegrapli, 
formerly fn use in this country, is now generaljy a^knosdedged. 
As the latter, however, lias still some few advocates, 1 shall 
briefly point out the disadvantages attending that construction, 

. by comparing together the siinplest forms of these two instru- 
ments. 

On consideration, it will be fouod that five shutters, as pro- 
posed by Mr. Gamble, in 17f)5,t are the smallest number, with 
which an effective Shutter Telegraph can be composed ; and 
that the two-armed Telegraph, proposed by me, is the simplest 

* Mr. Edgworth’s bodies are isosceles triangles, each moving round its own 
center of gravity, upon a pivot near the top of an upriglU pillar or post. The base 
of the triangle being only half its height, the very acute angle at the vertex serves 
as the index of the several Telegraphic signs or positions. Three parts of Mr. 
Kdgworth*s Telegraph of 1794, are equivalent to the French Semaphore of 1803, 
and two parts are equivalent to Sir Home Popham*^ Ship Semaphore of 1816. 
hfva«Edgworth’jH)ijal plan, consisting of one part only, and having no more than 
seven signlhcant signs, can scarcely be considered an efficient Telegraph, since 
it is entirely incompetent to the alphabetical mode of communication ; and it 
cannot even exhibit 40,000 signals, taken from a Dictionary, without going as far 
as seven changes, for a great proportion of them. 

t This Gentleman, then Chaplain to His Royal Highness the Commander in 
Chief, appears to have been the first inventor of the Shutter Telegraph, 
^although the Admiralty, by whose authority he tried his first experiments, did 
not eventuall/adopt his plan. In Mr. Gamble's Shutter Telegraph, the boards 
being all placed vertically over each other, there cap. be no ambiguity, and con- 
sequently no necessity for an indicator : but this advantage must have been acci- 
dental, since he lost sight of that principle, in the radiated Telegraph afterwards 
invented by him, which was established in Minorca in 1800, by order of General 
Fox, and in Sicily in 1806, by order of Sir John Stuart. A Shutter Telegraph of 
10 boards, disposed in three vertical tiers, appears to* have been published in 
Sweden by Mr. Edelcrantz, in 1796, which is on a acale of magnitude, only ex- 
ceeded by the plan of Lient.tColoncl Macdonald. Mr. Edelcrantz also proposed 
to exhibit lOlpmpsby night, one in each com^iartnient of his Telegraph. 
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lorni ol' the other. Now in regard to the construction, I cal- 
culate that the materials necessary for making five shutters, 
and the frame work fou supporting them, will be sufficient for 
three Day Telegraphs upon my principle; and'^that the former, 
when all its shutters are^isplayed, will expose at least five times 
as great a surface, to the action of the wind and weather.^ 

Independently of this ^disadvantage, it will be evident, that 
no one sliuttor out of tlie five (or out of whatdVer number may 
be used) can possibly be distinguished from any other shutter, 
unless the whole of the bulky frame work, necessary for sup- 
porting them, can at the sara^ time be distinctly seen. But this 
frame work is in itself so very complex an object, that it- causes 
the signs of that species of Telegraph, when seen through tha 
telescope at a certaiii distance, to appear almost a mass of con- 
fusion. And, in*fact, they maj^ justly be styled so, when com- 
pared with the simple forms of the Semaphore. The reader 
may easily convince himself of this remark, by sketching upon 
paper a few^ of tlie signs, or combinations of both, on as small 
a scale as possible, which is one of the best methods of judg- 
ing of the comparative clearness of any two Telegraphs. 

Bcdbre 1 proceed further, it is proper to acknowledge, that 
(he exhibition of Telegraphic signals, li^>th by day and night, 
upon one and tlie same instrument, is by no means a new idea. 
In fact, I have somewhere read, that M. Cliappe, the invefitor 
of the first French Telegraph of 1793, proposed to make noc- 
turnal signals also, merely by the addition of a certain number 
of Argand’s lamps ; but on considering the peculiar foiwi^ of 
that instrument, 1 do not think that it cair possibly exhibit an 
adequate number of night signals, in any manner sufficiently 
simple, and at the same time free from ambiguity. The efforls 
liitherto made in tliis country to eflcct the same^ object, in^ a 
simple manner, have, I believe, generally proved unsatisfactory, 
since it has usually been considered indispensable, to distin- 
guish one or more of the lights from the others by colour, which, 

* Assuming, that in l>rder to be equally distinct, the side of the square shutter 
should be frds of the length of the Telegraphic arm : also that the width of the 
principal parts of the frame of the former, mu,st be equal to that of the Tele- 
graphic post. , 
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on trial, has always been foiind impossible, unless at such very 
short distances, as are absolutely unfit for Telegraphic pur- 
poses. If the plan suggested in thfs paqper should be admitted 
to have surmounted the difficulty, hitherto attending this pro- 
blem, it can only be ascribed \o ^he'pseful principle of the 
indicator having been previously*. adopted.* 

As, I believe, it will scarcely be disputed, that the two-arm cd 
Telegraph proposed by me, is the simplest and most economi- 
cal form, consistent with efficiency, in which the kind of Tele- 
graph, called the Semaphore, can possibly be exhibited ; and 
as the only objection that can be ui^ed against it, even in theory, 
is its waiit of power, I shall briefly consider, what would be 
•the result of attempting to modify the construction, with the 
view of obtaining a greater number of Telegraphic signs than 
27 or 28, to which it ig limited. < ^ 

* Take away the iodicator, and the signR free from ambignity, which the 
Universal Telegraph can exhibit, will be diminished to 15 by day, and 12 by 
night. 

Various noctnrnal Telegraphs hav€ been proposed in this country. In the 
Encyclopaedia Britannica, there is a description of one, consisting of four move- 
able ligtits, each having a vertical motion only. The chief objection to this 
simple plan is, that the number of signs free from ambiguity, is insufficient for 
Telegraphic purposes. Mr. Garnet, i^bose day Telegraph was before alluded to, 
proposed to make the same 24 positions by night, by attaching two lamps of 
different colours, to the extremities of his index. Both of bis projects will, no doubt, 
appear chimerical to the practical signal officer, although they have been noticed 
with ^planse, in some works of reputation. Mr, Boaz took out a patent in 
1802, for a nocturpal Telegraph, consisting of the enormous number of 25 fixed 
lights, disposed in the form of asquare. Mr. Mac Arthur published the plan of 
a iidcturnal Telegraph, to consist of six lights, in the Na*.al Chronicle, in 1797 ; 
and in 1807, 1 published, in Tilloch’s Philosophical Magazine, one consisting of 
the same number of fixed lights. I have no recollection of Mr. Mac Arthnr’s plan 
at present. In regard to my own, 1 can only say, that having reconsidered it, at 
thi^d^tance of tup.e, I do not attach the smallest valil^i to it. On showing the 
plan OT my Universal Tclegraphflastyear, to Vice-Admiral Sir Benjamin Hallo- 
well, be informed me, tha^ a project, similar to it in principle, had been suggested 
some years before by Lieutenant Alphonso Henry, of the Royal Navy, who 
attempted to convert Sir Home Popham^s Ship Semaphore, into a nocturnal 
Telegraph, by the addition of lanterns, using six in all, namely, twd fixed lanterns 
to each of the two posts, and one moveable lantern to eracb arm. It was a remark, 
previous!/ Liade by Sir Benjamin, in tbe course of couversation, as to the utility 
o^’an improved tystem of night signals, that induced me to turn my mind once 
more to this subjecL which, in all probability, I should otherwise never have 
thought of. Oir B. Hallowell tried experiments himself, vvith that view, in 1801, 
in which he used for his night signals, transparent or illuminated numeral figures, 
not the combinations of lanterns. Lieiit.>Coloucl Macdonald in 1817, published 
several systems, for exhibiting noctnrnal signals, bn a scale of extraordinary 
magnitude. One of his night Telegraphs, for example, < is formed by means of 
13 lamps, attached to an apparatus, consisting of a qiiast 80 feet high, having 3 
yards, each 45 feet in length, sjiing across it, and supported in the usual manner. 
In some of his plans, but not iu this, he uses a coiittivance equivalent to what 
I have called iho indicator. 
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It will bo evident^ that in making Telegraphic signals alpha- 
bj^tically, little or no advantage can be obtained from using 
more than 27 signs, /t thj^refore only remains to consider, 
v^iat dilTerencc will arise from using more than tlie above num- 
ber of signs, in reference to a Telegrapliic Dictionary. 

Whea the simple two-arip^ Telegraph is applied to such a 
work : ^ 

The number of wor^s and sentences thabcan be exhibited 

m 

By 2 changes on the Telegraph will be 20 x. 5 = 100 


By 3 changes 20 x 19 x 5= 1,900 

By 4 changes 20x, 19x20x5 = 38,000 

• Total 40,000 


Now we shall suppose a two-armed Telegraph to be formed, 
capable of exhibiting 48 distinct signs. Let *us compare its 
powers with tlic former. • •• 

Of the above signs, let Us suppose one to be used as an 
Alphabetical Preparative, one as a Numeral Preparative, ainl 
sixteen as Dictionary Preparatives, leaving 30 signs dispos- 
able for general purposes?. 

Applying tliis arrangement to*a Dictionary of words and sen- 
tences, the number of articles capable of being exhibited 
By 2 changes on the Telegraph will be 30 x IG = 480 


By 3 changes^ 30 x 29x 10 = 1^920 

By 4 changes - 30 x 29 x 30 x 10 = 417,000 

Total 432,000 


On comparing the above results together, it will therefore 
appear, that the Telegraph of 48 signs can exhibit no less tlian 
432,000 signals by four changes, whereas the Telegraph of 27 
signs can only exhibit 40,000 signals by the same •dumber of 
changes. This, in theory, appears a vast superiority, but, in 
practice, it is attended with very little advantage ; lor we before 
saw, tliat 40,000 signals are sulBoient for the most comprehen- 
sive plan, upon*which a Telegraphic Dictionary ought to be 
composed. The 392,000 extra signs of the more powerful 
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Telegraph are therefore absolutely useless. The only real ad- 
vantage is, that it can make, by two changes, 380 signals, whifh 
the simpler Telegraph cannot make vdth fewer than three 
changes ; and that it can make by three changes 12,020 signals, 
which the simpler Telegraph cannotmake with fewer than /oar 
changes. The real superiority, therefore, of the more powerful 
Telegraph, when thus analyzed, is trifling in itself, being gene- 
rally in the ratict of 4 to 3; and extending only to about one 
third part of the total number of signals, that would probably 
be required in practice. Hence it can scarcely be deemed a 
consideration of sufilcient moment, to enter into competition 
wth the superior economy, and clearness, of the simpler instru- 
ment. 

For the above reason, I gave up an idea, which suggested 
itself, of doubling or trebling the powers of my iwo-armed Tele- 
graph, by using the day indicator as an efiective arm, giving to 
it, either the two positions, 2 and 3, or the three positions, 1, 2, 
and 3, of the regular arms. By cither of these arrangements, it 
would still act as an indicator, by appearing upon one side 
of the i}Ost only, but by the former, it would increase the Tele- 
graphic signs from 28 to 56, whilst, by the latter, it would 
increase them to 84. *^Upon due trial, I found that both the 
observer at the telescope, and the operative signal man, were 
so Jiuch embarrassed, by having an additional object to attend 
to, that they were absolutely obliged, for the sake of accuracy, 
to sacrifice more in time than they gained in power. The attempt 
at ^ signs was, however, the most objectionable of the two, 
for in this case the operative signal man could not move both 
arms and the indicator simultaneously ; but was obliged to work 
the Telegraph by two successive motions, w hich is a great dis- 
advantage. 

» There are, however, other methods of increasing the power 
of the two-armed Telegraph, without using the indicator, in 
such a manner as virtually to become a third arm. • 

One of these methods consists in using two arms upon th<' 
same pivot, distinguish^^^d from each othlcr, by some visible 
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difl'erence of form, like the hour and minute hands of a clock.* 
'J’his would at once double the signs of the two>armed Tele- 
graph, so that their njimbei* would be increased from 27 or 28, 
U) 55 or 56. • 

There are, however, j;wo very serious objections to .this 
arrangement. In the first place, whether the addition made to 
one of the arms be in the form of a cross, or of a heart, its 
length, or breadth, measured transversely, thflt is, in a direction 
perpendicular to the arm, must be at least three times the 
breadth of the latter, and it must necessarily be placed at a 
distance from the center of motion. • Hence it will expose a 
great surface, with a considerable leverage, to the action of thyc 
wind. Secondly, unless the observer at the telescope be ex- 
ceedingly expert, he will be liable to make constant mistakes, 
between the tvfo anns : and even after he has attained a certain* 
dexterity, he will always be obliged to inspect each sign for a 
longer space of time, than if thej^ were both exactly alike. The 
operative signal man will alsd be obliged to work with le*ss 
confidence and rapidity. These objections appear to be con- 
clusive against adopting Ihis construction. 

Another method of increasing the power of the two-armed 
Telegraph, is to place the arms upon diflerent pivots, as has 
been done by Sir Home Popham, in his Semaphores, which 
were before described. By this means 48 Telegraphic Jsigns 
are obtained, instead of 27 or 28. But I have already shown, 
that this superiority of power, even if the utmost advantage be 
taken of it, is very trifling when applied to practice, aMhftugh 
it may appear of much importance, on the first hasty view of 
the sulyect. Moreover, by the present Admiralty practice of 
Telegraphing, it is absolutely useless, as I before stated : for 
in that Department, signals are either made alphab^tically,^nd 
for tliat method ^ signs are, of course, amply efficient ; -or 
by the Telegraphic Vocabulary, before mentioned, which was 
compiled by Sir Home Popham, for the use of the Royal Navy. 

* This is an old Moa, for it appears to have been suggested to Mr. Edgwortli 
hi 179(i, as ail improvcpicnt upon his Telegraph. It was, however, rejected by 
that GeiUlcniati, and I do not know, that it t^s ever since been proposed, or 
carried into effect. 
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Now the symbols used in that Vocabulary, to denote the vari- 
ous articles contained in it, are composed of the combinatioij.s 
of 23 Telegraphic signs only, so that they,lall completely witliin 
the power of the Telegraph, described in this paper. In fact, 
if ^lir Home Popham had undertakei^.to compose a Vocabulary 
for the purpose, he could not possjbly have adopted a system 
better suited to my Telegraph, than the present code of Naval 
signals.* 

To use an apposite comparison: if all the sounds of tlic 
Italian language can be expressed by tlie 25 letters of tJie 
Roman alphabet, whete would be the advantage of introducing 
into .Italy, another alphabet of greater power. In like manner, 
if*the 27 signs of the simple two-anndd Telegraph be sufficient 
for Sir Home Popham’s own Code of Signals, where is tlic use 
of applying to that Code, t^^e larger, more expensive, and more 
complex instruments contrived by him, having onc-and-twenty 
superfluous signs, over and above tlie number absolutely 
necessary. 

For the service of ships, whether in harbour or at sea, there 
cannot be a doubt of the superiority of my plan over Sir Home 
Popham’s Ship Semaphore, which is liable to constant difficul- 
ties and error ; for it iVi not always easy to distinguish one oi 
his two posts fr 9 m the otlier, even at the commencement of a 
message ; and when two ships, conununicating with each other, 
are acted upon by the wind or tide, which is usually the case, 
their comparative changes of position will often, during the 

**Ii]^adapting tBfe key of the Universal Telegraph to Sir Home Popham V 
Telegraphic Vocabulary, three nigns only are used for the Alphuhetical, Numeru/, 
and Dictionary Preparative^^ one sign is used to denote Ship*s Name; the others arc 
left disposable for general purposes. 

If it were required to adapt the key of the Universal Telegraph, to a Tele- 
graphic Dictionary having numeral symbols, such as were formerly used in the 
Royal Navy,H^nd which are still used in the Hon. East India Company's ships, 
and have recently been adopted by British Merchant vessels, I would appro- 
priate three signs Vor the Alphabetical^ Numeral, and Dictimiary Preparatives, ten 
signs as Numerals, from 1 to 10 or 0 inclusive, of wliicli,the last in order should 
signify, when initial or single, the number 10, but when intermediate or final, the 
cypher 0. One sign should be used as a substitute, to denote the repetition of the 
preceding sign. The remaining 13 disposable signs, as applied to the Dictionary, 
should denote the numerals corresponding with the actual positions of the Tele- 
graphic arms. Thus, for example, the two successive signs and 16, if included 
aiiTongst the disposable signs, would signify tlie sign^ 3516, which otherwise 
could not be expressed by less than 4 successive signs, taken from amongst tlie 
ton regular numerals. i 
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middle of the message, bring the posts observed into the same 
alinement, or even cause them to cross each other. Heiice it be- 
comes impossible to •discriminate ptoperly between them, for 
any length of time. Moreover, in ships under sail, my single 
post, which is entir/Iy freq from the* above source of error, 
may often be seen, when second post co]^d not. Indepen- 
dently of this powerful objection, which must necessarily cause 
the present Ship Semaphore to be laid aside, sooner or later, 
it is undoubtedly a disadvantage to use two kinds of Telegraphs, 
instead of one, in the same branch of the public service ; for 
the signs of the present Admiralty Ldnd and Ship Semaphores, 
although expressed by the same humbers, have a very different 
appearance to the eye ; which is, at first extremely perplexfhg 
to the signal men at the principal Seaports, .where these two^ 
kinds of instruments must ngcessaril^.communicate with caclj 
other. It is also to be observed, that these two Semaphores 
arc of such a nature, as to render it impossible to engraft any 
simple system of nocturnal signals upon them. But it would 
be superfluous to enlarge further upon this subject, as I have 
said enough to illustrate the j^omparative advantages of the 
Telegraph described in this paper, which is equally efficient in all 
situations, and at all times, by sea as well as by land, by night 
and by daj^ . 

I before stated, generally speaking, that a Telegraph may lose 
in time, what it gains in power.. To apply this remark to the 
Frcncli ScmaphoigD, that instrument, which has three arms, on 
diflerciit pivots, attached to the saftie lofty post, is cajfhblc of 
exhibiting, by three changes only, all tRe articles of the most 
voluminous Telegraphic Dictionary tliat can be imagined.* 
But to counterbalance this superiority of power, it^must eithe r 
be worked by two operative signal men, insteacl of one, which 

* The French Senie^)hore can make 342 signs, of which, however, it might not 
be prudent to use more than 300, even if an indicator were adde*d, to prevent the 
degree of ambiguity, to which that instrument is at present liable. Now, strictly 
speaking, the combinations of 300 signs are numerous enougli to make 40,000 
signals by two changes only : but this arrangement would exclude the use of pre- 
I>aratives, or stops ; and 1 do not think that these can, with safety, be dispensed 
with, in my Telegraph, Working by successive changes. I have, therefore, cal- 
culated uj)on the French Semaphore requiring to go as far as 3 changes, for a 
I>ortion of its signals, in orderHo complete the standard number of 40,000. 
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is, ol* course, a very serious disadvantat^c, or, if one man only 
be employed, he must lose time by working: the arms, not 
simultaneously, but successively, in two distinct motions.* 
Moreover, the observer at the telescope, having three objects 
to hjspect, at some distance from eaqh otlicr, would be at least 
twice as long in distinguishing the signs of the French Sema- 
phore, as he would be in making out those of the simple two- 
armed Telegraph, which are seen at one glance of the eye. Hence 
time might be lost, not gained, by adopting the more bulky, 
complex, and expensive instrument. 

It may be remarked, tl»at if extraordinary power were really 

desirable property of the Telegraph, the construction origin- 
ally adopted by me, may appear prclcfable to all others, under 
the following considerations. 

V r 

1st. Four parts of mj Telegrap^h, which, supposing the arms 
to be 6 feet long, may eitlier be disposed upon four posts, stand- 
ing on a horizontal base of 46 feet, or may be attached to a 
mast 49 feet high, will exhibit by one change, every word and 
sentence of the most voluminous Telegraphic Dictionary, that 
can be imagined. 

Six parts of Mr. Edgworth’s Telegraph, disposed upon six 
posts, standing on a hdrizontal base of 74 feet, or six parts of 
the French Semaphore, attached to a mast 78 teet high, would 
be required for effecting a similar object. Ar for the Shutter 
Telegraph, wc must leave it out of the question, for 20 boards 
would be required, covering, together with their frame, a space 
of fhOUstrous magnitude, and forming signs that would be a 
perfect chaos. • 

2d. Two parts of my Telegraph, which may -either be dis- 
posed on a horizontal base of 18 feet, or may be attached to a 
single post 25^ feet high, will exhibit, by two changes, every 
word and sentence of a Dictionary of 80,000 articles. 

* Having only two hands, a man cannot turn more than two levers, or indices, 
each having a complete circular motion, at the same time. Hence it is impossible 
mr one man to work properly, three perfect Telegraphic arms, like thdse of the 
1^ rench Semaphore. But any simple auxiliary to the two-ai»med Telegraph, hav- 
ing only one position, may be worked by a stamp of the foot, acting on a pedal. 
This was method suggested to me, for moving the day indicator, at the time 
uiat I tried the experiment, before alluded to, of increasing the power of the 
clcgiaph, by exhibiting that part of themachineMn two positions. (See Page 21). 
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Three purts of Mr. Edgwortli’s Telegraph, disposed on a 
korizontal base of 32 feet, or four parts of the French Sema- 
pliorc, attached to a ftiast df 49 feet, are required for effecting a 
.Similar object. * 

Hence, by adopting pairs pf arms upbn my principle, instead 
of independent arms, on ]M^i Edgworth’s, or^n the Semaphoric 
principle, there will be a saving in all cases, either of base, or 
of he ight, accompanied by a corresponding Saving of materials 
and weight. The comparative power of these three methods, 
stated more precisely, is as follows. • 

Om part of my Telegraph yields 57 distinct signs, one part 
of Mr. Edgworth’s 7, one part oT the Semaphore 6. • • 

Two parts of my Telegraph yield, on different posts, 783 
signs, on the samo post G15. Two parts of* Mr. Edgworth’s^ 
Telegraph yield (53 signs : tvgo parts pf the Semaphore 48. * 

Three parts of my Telegraph yield, on different posts, 
21,951 signs, on the same popt 13,551. Three parts of Mr. , 
Edgworth’s Telegraph yield 511 signs : three parts of the Sema- 
phore 342. 

Four parts of my Telegraph yield, on different posts, 
(>14,()55 signs, on the same post 298,143. Four parts of Mr. 
l^^dgworth’s Telegraph yield 4095 signs: four parts of the 
Semaphore 2400. • 

Five parts of Mr. Edgworth's Telegraph, for it is necdlbss to 
go further with mine, yield 32,767 signs ; five parts of the 
Semaphore yield 16,806. 

Six j)arts of Mr. Edgworth’s Telegraph yield 262,14^ signs ; 
six parts of the Semaphore yield 117,64^. 

Here it also appears useless to proceed further with either of 
these two methods, for as the parts of each, takeiy singly, are 
inadequate to express the letters of the alphabet, the onl^ ob- 
ject in extending* them would be to enable them to meet the 
whole contents of a Telegraphic Dictionary, for which one would 
suppose that 1Q0,000 articles might suffice. The inventor of 
the great French .Semaphoric Telegraph, said to have been 
erected in 1796, must, however, haiTc thought differently, since 
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he constructed it with seven parts, thereby obtaining no less 
than 730,230 signs or combinatipns. 

In comparing the above three meihodSj« it will, of course, be 
understood, that the several parts pf Mr. Edgworth's Telegraph, 
and. of the Semaphore, require the game strength and size of 
post as mine; and that the single body, or arm, of the two 
former instruments, also requires the s^me space to move in, 
as the pair of arm's of the latter. 

Tlie power of Mr. Edgworth’s Telegraph is superior to that 
of the Semaphore, partly from the circumstance of each part of 
the former being attached to a separate post, and partly also 
from, his using, for the index of his Telegraph, an Isosceles 
triangle, having its base equal to halt its altitude, which form 
is not liable, like the Telegraphic ann, when pointing vertically 
upwards, to be confounded, with the post. The" triangle, how- 
ever, appears to me, to be an inferior contrivance to the Tele- 
graphic arm, for two reasons. First, it exposes a greater 
surface to the wind, than a Telegraphic arm equally conspicu- 
ous. Secondly, its signs ai*e not by any means so distinct, of 
which you may judge, by drawing some very small isosceles 
triangles, and comparing them wdth lines of equal length, in cor- 
responding positions. ' 

In order to wo^k the Universal Telegraph expeditiously, two 
men are required, one of whom is employed safely in observing 
with the telescope, noting down the signs exhibited, and in direct- 
ing the other, who is the operative signal man". In the intermediate 
statloits of a Telegraphic line, after the latter has exhibited the 
sign required, he runs to a second telescope fixed in the con- 
trary direction, and as soon as he sees that the same sign is 
duly repeated by the next corresponding station, he reports it 
to the directing signal man, returning at the same time to the 
levers, in readiness to exhibit a new sign when ordered. The 
directing signal man must of course wait, until he receives such 
report, after each successive sign, before he orders another to 
be exhibited. If a mistake should be pbserved' in the repetition 
of any sign, the operative signal man at the first station, must 
shake that arm, of which the .positiofi has not been properly 
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repeated at the next. When* two Telegraphs only are in 
communication with each other, the directing signal man is, of 
course, the sole obsen% ^r. The telescopes used must always be 
I>roperly pointed and firmly fixed, without the necessity of hold- 
ing them in the hand.^* Attending to this precaution, we ascer- 
tained, that the longest messages may be m^de and repeated, 
by day, at the average lyite.of 8 signs per minute; which degree 
of expertness was attained after two or three flays’ practice, by 
two young officers of Engineers, and two non-comuiissioned ofii- 
cers, none of whom had any previous knowledge of telegraphing.* 

It ought to have been observed before* that in time of war, 
the Universal Telegrajih may be particularly useful in the fielc^ 
l)ut especially in the encampment of a besieging army, or ii^ a 
defensive position, and in this case, as well as^at Sea, the noc- 
turnal signals, which may gei^erally. be^dispensed with at per-^ 
luanent inland stations, as was before oliserved, will be no less 
important than the day signals. Also, that the regular horizon- 
tal distance of the indicator light, may be diminished about ^th, 
without inconvenience. 

In reference to the mechanical construction, a friend ac- 
quainted wdth the efiects of climate in India, has recommended, 
that in that country, no iron shall be urfed in the construction, 
and no wood, excepting the post, which may ,be of teak, and 
the nocturnal imlicator rod, and brace, which may be of 
bamboo. The pannels of the anns, and of the day indicator, 
to be of light copper plate. All the other parts to be of brass, 
or of bronze. t 

* The night signals, although equally distinct, cannot be made quite so quick, 
as it is not proper to move the arras too rapidly, after the lanterns are fixed. 
It is to be understood, that in sending a message, the whole of it must be 
written down, and the proper signs found, by a reference to the Telegraphic Key 
or Dictionary, before the director, at the first signal station, sets ^le Telegraph 
to work. Also that ill receiving a message, there should be no attempt ma(|^ to 
decipher it, until the Telegraph has finished worldiig. * 

i The arms of Uie pre,;»ent Admiralty Semaphores are counterpoised byaimf^s 
of lead, at the head of each. This method is altogether incompatible with the 
occasional use of lanterns, otherwise it would be the best for permanent 
stations, where lightness is not an object. Since the first sheet of this paper was 
printed, 1 have ascertained by expermient, that in working a Telegraphic arm 
by a rope, it is best lo use pulleys with triangular grooves, or with notches of 
the same form, cut into projecting cleats, fixed to their circumference, in which 
ease, the turns of the rope (described in page 40), which are extremely incon- 
venient in practice, may he diapeused with. , 

THK END. 
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EXPLANATION OF THE PLATES. 

Plates I, and II. The Unjversal Telegraph. 

The former explains the construction, the latter sho\^ the appearance^of 

the Telegraphic signs. 

' " • ‘ 

Plate III. Various Telegrap/is, drawn on the sam,e scale. 

Fig, ]. Dr. Hooke’s Telegraph, indented in 1684, showing one of 
his symbols, "^and the chamber or reservoir for containing them. 

/%. 2. The original French Telegraph of M. Chappe, adopted in 
1793, sometimes called the T Telegraph. 

Fig» 3. Mr. Edgworthi’s ^rst Plan, by him styled “ the Tellograph,” 
invented in 1794. 

4. The Rev. J. Gamble’s Shutter Jelegraph, invented in 1795. 

Fig. 5. The first Admiralty Telegraph, on the Shutter principle, pro- 
posed by Lord G. Murray, in 1795. ’ ^ 

Fig, 6 . The Rev. J. Gaa^blb’s RacUated Telegraph, 1795. 

Fig, 7. Mr. Garnet’s Telegraph, invented in 1794, or 1795. 

Fig, 8. The first French Semaphoric Telegraph, said to have been 
erected on the Palace of the Thuileries, in 1796. 

Fig, 9. Mr. Edg worth’s final plan of the Tellograph, 1796. 

Fig, 10. Idea of a Two-armed, Telegraph, having one arm in the 
form of a cross, the other in the shape of a Sword Cutler’s sign , 
suggested to Mr. Bdgworth, in 1796. 

Fig, 11. The French Coast Telegraph, called the Semaphore, said to 
r. have been invented in 1803. ^ 

Fig, 12. Captain Pasley’s first Polygrammatic Telegraph, invented 
in 1804, published in 180f. 

Fi^, k3. Lieut.-Col.Macdonald'sShutterTeleg/aph, published in 1808. 

Fig, 14. Captain Pgsley’s second Polygrammatic Telegraph, pub- 
lished in 1810. 

Fig, 15. Rear-Admiral Sir Home Popham’s Land Semaphore, adopt- 
ed by the Admiralty, instead of the Shutter Telegraph, in 1816. 

Fig, 16. Sir Home Popham’s Ship Semaphore, also established in 1816. 

Fig, 17. A Shutter Telegraph recently proposed in India, by Captain 
Swiney, of the Bengal Artillery. 

Fig, 18. Lieutenant-Colonel Pasley’s Universal Telegraj^h, as im- 
proved in 1822, upon his original plan of, 1804. 
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